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(54) NOZZLE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a binary fluid nozzle making liquid 
with gas mix externally. 

SOLUTION: The nozzle is provided with an outer cylinder comprising a 
nozzle body and an inner cylinder comprising a nozzle chip. A hollow part of 
the inner cylinder is a liquid passage, and a ring-shaped gas passage is 
formed between the inner cylinder and the outer cylinder. The gas is 
sprayed from a gas spraying opening at the end of the outer cylinder while 
the gas is made to revolute through a revolution member provided in the 
gas passage, and the end of the inner cylinder is slightly projected from the 
outer cylinder, thereby the sprayed revolution gas is externally mixed with 
the liquid sprayed from a liquid spray opening of the end of the inner 
cylinder. 
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* NOTICES * 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While having the outer case which consists of a nozzle body, and the container liner which consists of a nozzle tip and 
making the centrum of a container liner into liquid passage, between a container liner and outer cases is made into annular gas 
passage. It is made to make it inject from the gas injection tip at the tip of an outer case, interposing a revolution member in the 
above-mentioned gas passage, and making it circle in a gas. And the nozzle characterized by considering as the configuration on 
which carry out external mixing and the gas injected by above-mentioned carrying out revolution by the liquid which the above- 
mentioned container liner tip is made to project more slightly than an outer case, and is injected from fluid injection opening at 
this tip of a container liner is made to spray. 

[Claim 2] The nozzle according to claim 1 which has set the die length to which the above-mentioned container liner point 
projects from an outer case point as 1mm or less. 

[Claim 3] The above-mentioned revolution member is a nozzle according to claim 1 or 2 which is what has prepared two or more 
revolution slots where spacing was opened in the hoop direction and the direction of an axis inclined in the body peripheral face 
of the circular ring configuration which contacts a container liner peripheral face and outer case inner skin. 
[Claim 4] It is the nozzle of the publication by any 1 term of claim 1 are carrying out as the configuration which the above- 
mentioned nozzle sprays the liquid which contains a reducing agent in the exhaust gas which flows a duct , and uses the nitrogen 
oxides in exhaust gas in order to carry out reduction removal , carries out external mixing of the gas inject by above-mentioned 
carrying out revolution by the liquid containing the reducing agent inject from fluid injection opening at the above-mentioned tip 
of a container liner , using gas as the above-mentioned gas , and makes spray into exhaust gas thru/or claim 3 . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Since in detail carries out reduction removal of the nitrogen oxides in exhaust gas especially to the liquid 
sprayed about a nozzle about the nozzle which is made to carry out external mixing and sprays a gas from the periphery, it is 
suitably used by this invention as a nozzle which is made to mix the liquid containing a reducing agent with gas. and is made to 
spray into exhaust gas. 
[0002] 

[Description of the Prior Art] The nozzle 1 shown in JP.5-269348.A at drawing 9 is proposed as a nozzle used in order to remove 
the nitrogen oxides in this kind of exhaust gas conventionally. This nozzle 1 is the double pipe structure equipped with the inner 
tube 2 and the outer tube 3, and is considered as the configuration which inner-tube point 2a projected from outer-tube point 3a. 
The centrum of the above-mentioned inner tube 2 is made into the passage 4 of the liquid containing a reducing agent, between 
an inner tube 2 and outer tubes 3 is made into a gas passageway 5, external mixing of the gas injected from the tip of passage 5 
in the above-mentioned water solution injected from the tip of passage 4 is carried out, it is made to spray into exhaust gas and 
reduction removal of the nitrogen oxides in exhaust gas is alternatively carried out under existence of a catalyst. 
[0003] With the above-mentioned nozzle 1, by making the passage 5 between an inner tube 2 and an outer tube 3 pass gas, the 
heat transfer from the nozzle outside to a nozzle container liner was controlled, and crystallization of a reducing agent, the 
blinding of the nozzle by reactant generation, etc. are mitigated in a nozzle point. Moreover, by making inner-tube point 2a 
project from outer-tube point 3a. the liquid containing a reducing agent can be sprayed now in the shape of a fog, and mixing into 
exhaust gas is performed. 
[0004] 

[Problem(s) to be Solved by the Invention] Although the liquid containing a reducing agent can be sprayed in the shape of a fog 
with the above-mentioned nozzle by making the container liner point project rather than an outer case point, when the wire 
extension of a container liner is short, the drop of a reducing agent is transmitted to the outer wall of a container liner, it adheres 
to an outer case and the wall surface of the gas injection tip to counter, this solidifies, a reducing agent is accumulated in a gas 
injection tip, and there is a problem which is easy to blockade a gas injection tip. On the other hand, when the wire extension of a 
container liner becomes long, gas pressure falls at the time of external mixing with the gas injected from a gas injection tip, and 
the liquid containing a reducing agent, and a liquid is not fully atomized, but there is a problem to which the distributed condition 
of the liquid containing the reducing agent to the inside of exhaust gas also worsens. 

[0005] In the nozzle which is made to carry out external mixing with a gas, and sprays the liquid which not only the nozzle for 
reduction removal of the nitrogen oxides in the above-mentioned gas but blinding tends to generate, in the nozzle of a 
configuration of having made the container liner tip for liquid spraying project from an outer case, if the amount of container liner 
protrusions is enlarged, the above-mentioned problem will occur. 

[0006] While this invention was made in view of the above-mentioned problem and making it a liquid not adhere to a gas injection 
tip, external mixing of the above-mentioned liquid and the gas is carried out in the condition that gas pressure does not fall, and 
it is making to aim at promotion of the atomization of liquid, and promotion of homogeneity distribution into the technical problem. 

[0007] 

[Means for Solving the Problem] This invention is equipped with the outer case which consists of a nozzle body, and the 
container liner which consists of a nozzle tip in order to solve the above-mentioned technical problem. While making the centrum 
of a container liner into liquid passage, between a container liner and outer cases is made into annular gas passage. It is made to 
make it inject from the gas injection tip at the tip of an outer case, interposing a revolution member in the above-mentioned gas 
passage, and making it circle in a gas. And the above-mentioned container liner tip is made to project more slightly than an outer 
case, and the nozzle characterized by considering as the configuration on which carry out external mixing and the gas injected by 
above-mentioned carrying out revolution by the liquid injected from fluid injection opening at this tip of a container liner is made 
to spray is offered. 

[0008] The above-mentioned nozzle is suitably used as a nozzle for reduction removal of the nitrogen oxides in exhaust gas. 
Namely, the outer case which is the nozzle used in order to spray the liquid which contains a reducing agent in the exhaust gas 
which flows a duct and to carry out reduction removal of the nitrogen oxides in exhaust gas, and consists of a nozzle body, While 
having the container liner which consists of a nozzle tip and making the centrum of a container liner into liquid passage, between 
a container liner and outer cases is made into an annular gas passageway. It is made to make it inject from the gas injection tip 
at the tip of an outer case, interposing a revolution member in the above-mentioned gas passageway, and making it circle in gas. 
And the above-mentioned container liner tip is made to project more slightly than an outer case, and it is considering as the 
configuration which carries out external mixing of the gas injected by above-mentioned carrying out revolution by the liquid 
injected from fluid injection opening at this tip of a container liner, and is made to spray into exhaust gas. 

[0009] As mentioned above, even if the gas became revolution flow from the gas injection tip, it was injected and the drop has 
adhered to the container liner peripheral face of a gas injection tip by making the revolution member placed between gas 
passage, such as gas between a container liner and an outer case, it can prevent that can disperse a drop by the revolution style, 
a reducing agent hardens to a gas injection tip. and blinding occurs. Furthermore, even if a drop adheres to the container liner 
peripheral face slightly projected from the gas injection tip, while being able to make it disperse in a gaseous revolution style, the 
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drop which remains to fluid injection opening of container liner tip opening is also dispersed in a gaseous revolution style, and 
blinding generating of fluid injection opening can also be prevented. 

[0010] Furthermore, when external mixing of the liquid and gas which are injected from a container liner by making it circle in a 
gas is carried out, uniform distribution and the uniform atomization of liquid of a liquid can be promoted. Consequently, when 
external mixing is carried out with gas using the liquid which contains a reducing agent as a liquid, a denitrification operation of 
the nitrogen oxides in exhaust gas can be promoted. And since the amount of protrusions of the container liner from an outer 
case is made small, the liquid injected from a container liner can be mixed with high pressure gas, and the uniform distribution 
and the atomization to the inside of the gas of the liquid which contains a reducing agent also from this point can be promoted 
further. 

[0011] Specifically, the amount of protrusions of a container liner is set to 1mm or less. Thus, blinding generating can be 
prevented in order to disperse the drop which adheres to a container liner peripheral face and the inside-and-outside peripheral 
surface of a gas injection tip as mentioned above by making it circle in a gas also as small in the amount of protrusions. 
[0012] As the above-mentioned revolution member, spacing is opened in a hoop direction and what has prepared two or more 
revolution slots where the direction of an axis inclined is suitably used for the body peripheral face of the circular ring 
configuration which contacts a container liner peripheral face and outer case inner skin. In addition, the configuration of a 
revolution member is not limited to the above-mentioned configuration, but if it is the structure of making a gas generating a 
revolution style, it can be adopted suitably. 

[0013] In the case of the nozzle for denitrification. in ordinary temperature, the matter which generates NH3 is used by the 
chemical reaction, and any of the liquid reducing agent of a liquid are [ the reducing agents supplied to the above-mentioned 
container liner may be a solid solid-state reducing agent and ordinary temperature, and ] sufficient as them. 

[0014] In addition, although the nozzle of this invention is suitably used as a nozzle for denitrification which carries out reduction 
removal of the nitrogen oxides in exhaust gas, it cannot be overemphasized that it can use for other applications. That is, it is 
suitably used also as the nozzle for cover coat spraying and sandblasting which are mixed with air on the front face of a floor and 
the tile for wall surfaces, and apply a cover coat to it in the state of spraying, the abrasive material of finishing agent addition, 
the object for spraying of a polish nature solution, insect control, the nozzle for the water-dispersible-powder injection for 
sterilization, etc. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained in full detail. Drawing 1 is the 
sectional view of the nozzle for denitrification. and. for a nozzle adapter and 11, as for a nozzle body and 13, a stem and 12 are 
[ 10 / a nozzle tip and 14 ] revolution members. A nozzle body 12 is screwed on at the tip of the above-mentioned nozzle 
adapter 10, an outer case is constituted, and the container liner consists of a stem 1 1 attached in the interior of a nozzle 
adapter 10 along with an axis, and a nozzle tip 13 connected at the tip of this stem 11. 

[0016] the above-mentioned stem 11 should screw on and clinch the screw section which formed in the inner skin of a nozzle 
body 12 the screw section formed in the peripheral face of the anterior part major diameter 11a — the pressure welding of O 
ring 16 attached in the peripheral face of posterior part major diameter 11b is carried out to the inner skin of a nozzle adapter 
10, and it is carrying out the seal to it. 

[0017] By fitting in in a nozzle body 12, where the revolution member 14 which has revolution slot 14a is attached outside, and 
carrying out inner fitting immobilization of the revolution member 14 into a nozzle body 12, the nozzle tip 13 made to follow the 
front end of a stem 1 1 is fixing the nozzle tip 13 in a nozzle body 12, where the front end of a stem 1 1 is followed. 
[0018] The point of narrow diameter portion 13a of a nozzle tip 13 is made to project in the amount L of protrusions of 1mm or 
less to the method of outside [ injection tip / 22 / of the tip of a nozzle body 1 2 / gas (gas) ], as the nozzle tip 13 has prepared 
narrow diameter portion 13a in the injection side front end section, is in the condition which attached the nozzle tip 13 to the 
nozzle body 12 and shows it to drawing 1 and drawing 6 . 

[0019] Centrum 13b of a nozzle tip 13 is open for free passage with 11d of centrums of a stem 11, and back end opening of 11d 
of centrums of a stem 1 1 is open for free passage to 10d of back end side centrums of a nozzle adapter 10, and makes this 
centrum that was open for free passage the liquid passage 17. Back end opening of 10d of centrums of the above-mentioned 
nozzle adapter 10 is used as the liquid inlet 15. a liquid charging line (not shown) is screwed on this liquid inlet 15, and the liquid 
containing the reducing agent for denitrification is supplied to the liquid passage 17. 

[0020] A bore is narrowed gradually, liquid applying [ above-mentioned / 17 ] it to the fluid injection opening 24 at a tip from the 
liquid inlet 15. and it makes the narrowest the bore of narrow diameter portion 13a at the tip of a nozzle tip 13. He makes it 
project 1mm or less, and is trying to make a liquid carry out external mixing of the gas, as the fluid injection opening 24 at this tip 
of a narrow diameter portion was described above rather than the gas injection tip 22 formed between the peripheral face of a 
nozzle tip 13, and the tip inner skin of a nozzle body 12. 

[0021] On the other hand, the gas (gas) passage 19 is formed between the inner skin of the above-mentioned stem 11, the 
peripheral face of a nozzle tip 13 and the above-mentioned nozzle adapter 10, and a nozzle body 12. He establishes the gas (gas) 
inlet 18 in one side face of the shaft-orientations center section of the nozzle adapter 10, and is trying to screw a gas (gas) 
supply pipe (not shown) on this gas inlet 18. 

[0022] First, the gas passageway 19 applied to the gas injection tip 22 from the above-mentioned gas inlet 18 carries out the 
pressure welding of O ring 16 with which the back end side of the gas injection tip 22 was equipped at the above-mentioned 
stem 11 to the inner skin of a nozzle adapter 10, and constitutes the back end closing section of a gas passageway 19. Crevice 
11e is prepared in a gas inlet 18 and the peripheral face of the nozzle body 12 which counters, large gas (gas) installation space 
19a is formed, and, subsequently orifice 19b and large gas (gas) stagnation room 19c are made to continue toward the injection- 
tip side front. 

[0023] As anterior part major diameter 1 1a of the above-mentioned stem 1 1 is located in the front end side of the above- 
mentioned gas stagnation room 19c and it is shown in drawing 3 . slot 11c which opens spacing in a hoop direction at this 
anterior part major diameter 1 1a, and becomes a gas passageway is prepared, and it is considering as the gas passageway. The 
above-mentioned slot 11c is making the above-mentioned revolution member 14 intervene ahead. 

[0024] The revolution member 14 is a cylindrical shape-like, as shown in drawing J (A), and he prepares revolution slot 14a which 
opened spacing in the hoop direction and was made to incline to the four directions of an axis, and is trying for each revolution 
slot 14a to make the gas which flowed generate revolution, as shown in drawing 7 (B). In addition, the revolution member 26 
which prepared revolution hole 26a as shown in drawing 8 (A) and (B) may be used for a revolution member instead of 
considering as the slot which carried out opening to the peripheral face. 
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[0025] 12d of wall surfaces which made the diameter of the inner skin of a nozzle body 12 reduce in the shape of a taper is 
located in the anterior part side of the revolution member 14. and minor diameter tube part 12e is made to project from the 
center section which is 1 2d of these wall surfaces. The tip of this minor diameter tube part 12e is made into the location 
retreated 1mm or less from the tip of a nozzle tip 13. 

[0026] A gas passageway 19 is made to follow diameter reduction room 19d between the above-mentioned taper-like wall 
surface and the peripheral face of a nozzle tip 13 through slot 14a of the revolution member 14 from the above-mentioned gas 
stagnation room 19c, continues, and tip opening of this annular gas injection passage 19e made to follow annular gas (gas) 
injection passage 19e narrow [ between the inner skin of minor diameter tube part 12e and a nozzle-tip peripheral face ] turns 
into the gas injection tip 22. 

[0027] Next, the spraying operation in the above-mentioned nozzle is explained. If gas is introduced into a gas passageway 19 
from a gas inlet 18 by the required pressure, after passing orifice 19b and gas stagnation room 19c and gas circulates slot 11c of 
a stem 11. it will flow into revolution slot 14a of the revolution member 14. Gas serves as a revolution style in this revolution slot, 
and it flows into diameter reduction room 19d, and it flows into annular gas injection passage 19e with slight height, and gas 
pressure is injected from the gas injection tip 22. 

[0028] On the other hand, the liquid containing a reducing agent is introduced into the liquid passage 17 from the liquid inlet 15, 
and it consists of centrum 13of 11d [ of centrums in a stem 11 ], and nozzle tip 13 b, and liquid passage passage is carried out 
and it is injected from the fluid injection opening 24 at the tip of narrow diameter portion 13a. 

[0029] External mixing of the gas and the liquid which are injected as mentioned above is carried out. Since gas serves as a 
revolution style by the revolution member 14 in that case, mixing with a liquid is promoted, consequently the atomization of liquid 
is promoted. And since the gas injection tip 22 is made to approach with about 1mm to the fluid injection opening 24, it can mix 
with a liquid in the condition that gas pressure does not fall, and the atomization of a drop can be promoted further. 
[0030] Moreover, since the fluid injection opening 24 is made to project from the gas injection tip 22, it can prevent that the 
liquid containing the reducing agent injected from the fluid injection opening 24 contacts and adheres to the gas injection-tip 22 
neighborhood. And although [ the amount of protrusions of the fluid injection opening 24 /mm / about 1 ] it is minute, since gas 
is made into the revolution style, even if a drop adheres near the gas injection tip 22, it can prevent being able to disperse a drop 
by the revolution style, and the liquid containing a reducing agent hardening therefore, and blockading the gas injection tip 22. 
[0031] Although the above-mentioned operation gestalt is the case where it applies as a nozzle for d en itrifi cation, when the 
nozzle of this invention is applied to other nozzles which carry out external mixing with a gas and spray the liquid containing 
impalpable powder, such as a mineral metallurgy group, into a viscous liquid, the same operation as the above can be done so. 
[0032] 

[Effect of the Invention] In the nozzle which according to this invention circulate a liquid at the core, circulate a gas on a 
periphery, and fluid injection opening is made to project rather than a gas injection tip, and carries out external mixing so that 
more clearly than the above explanation Since a revolution member is made to be placed between the gas passage of a periphery 
and the gas is made into the revolution style, It can prevent that having made the tip of the nozzle tip of the container liner 
which constitutes fluid injection opening project about 1mm rather than the tip of the outer case which constitutes a gas 
injection tip can also disperse the drop adhering to a gas injection tip in a gas revolution style, a drop hardens [ a gas injection 
tip ], and blinding occurs. Therefore, when it uses as a nozzle for denitrification, it can prevent that the drop containing a 
reducing agent hardens and a gas injection tip blockades. 

[0033] Moreover, external mixing can be carried out in the condition of not reducing gas pressure to the liquid injected since fluid 
injection opening is made only projecting with the minute dimension of 1mm or less from a gas injection tip, since the gas is made 
into revolution flow, mixing with a liquid can be promoted and atomization of a drop is attained. Consequently, when a liquid can 
be sprayed on homogeneity and it considers as the nozzle for denitrification, a denitrification operation of gas can be raised. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

LBjl^wing J J It is the sectional view showing the example of this invention. 
LQrawiP.g_?.I a part of drawing 1 — it is a fracture front view. 
iDj^wing_3] It is the III — III line sectional view of drawing J[ • 
[P_rawing_4l It is the IV-IV line sectional view of drawing_1 . 
[Drawing 5] It is the V-V line sectional view of drawing 1 . 

[Drawing 6] It is the important section enlarged drawing of the above-mentioned example. 

[Drawing 7] (A) is the front view of the 1st example of a revolution member, and (B) is the side elevation of this revolution 
member. 

[Drawing 8] (A) is the front view of the 2nd example of a revolution member, and (B) is the II — II line sectional view of drawing 8 
(A). 

[ Drawing 9 ] It is the sectional view showing the conventional example. 
[Description of Notations] 

10 Nozzle Adapter 

11 Stem 

12 Nozzle Body 

13 Nozzle Tip 

14 Revolution Member 
14a Revolution slot 

15 Liquid Inlet 

17 Liquid Passage 

18 Gas (Gas) Inlet 

19 Gas (Gas) Passage 

22 Gas (Gas) Injection Tip 
24 Fluid Injection Opening 
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